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What will we cover today? 

ÅCases 

ÅFrailty, complexity and risk 

ÅOverview of pathway 

ÅBack to the cases 

ÅQuestions/discussion 



/ŀǎŜ мΥ ¢ƘŜ ŀŎǳǘŜ ŎŀǊŜ άǾŜǘŜǊŀƴέ 

94 year old man: Second world war veteran 

Å5ŜƳŜƴǘƛŀΥ ǇǊƻōŀōƭȅ ƳƛƭŘ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ 

 

ÅHeart failure: ischemic, ejection fraction 45% 
ïHistory of hypertension, diabetes (diet controlled) 

ïMild renal insufficiency 

ïOptimal heart failure medications and doses 

 

ÅYet, 3 ED visits with 1 admission for recurrent heart 
failure in 2 months, and referred to HF clinic 

 



Case 2: Meet Mrs. Jones 

87-year-old woman with generalized weakness 
 

ÅLast year: gradual functional decline, fatigue, poor energy 
 

ÅLast 2 months: unintentional 15 pound loss (now 80 lbs) 
 

ÅLast 2-3 weeks: 
ïmost of day in bed sleeping 
ïdiarrhea 3-4 times per day 
ïdecline in cognition: requires cuing to eat and drink, help 

dressing / bathing / transfers 
ïFamily stressed 



FRAILTY, COMPLEXITY AND RISK 



Patterns of aging 

ÅSuccessful aging:  

ïavoidance of disease and disability 

ïmaintenance of physical and cognitive function 

ïsustained engagement in social, productive activities 

 

ÅClearly, not all people achieve this 

ïat progressively higher risk of poor outcomes 

ï¢ƘŜȅ ŀǊŜ άCw!L[έ 
 

Rowe & Kahn, The Gerontologist (1997) 37 (4): 433-440.  



What is frailty? 
Bergman et al. J Gerontol 2007;62A:7;731-7 

ÅVulnerability to stressors 
resulting from the age-
related accumulation of 
impairments in multiple 
systems 

 

ÅStressor 

ïillness 

ïiatrogenic 

ïenvironmental (e.g. 
roadside curb) 

ÅPredisposes to 

ïFunctional impairment / 
disability 

ïCaregiver burden and ill-
health 

ïFalls 

ïHomecare utilization 

ïInstitutionalization 

ïHospitalization 

ïDeath 

 



Deconstructing frailty 

Å Is the problem 

 

ïMultimorbidity? 

ïDisability? 

ïGeriatric syndromes? 

ïAll of the above? 



Multimorbidity burden 
Rapoport et al, 1999; National Population Health Survey, Chronic Dis Canda 2004 

Age Number of chronic 

conditions 

0 1 2 3+ 

40-59 44% 30% 14% 12% 

60-79 20% 25% 25% 30% 

80+ 12% 24% 22% 41% 



Source : CIHI Jan 2011 



Rockwood et al CMAJ 2005  

Not all seniors with 
multimorbidity are frail 
Bergman et al 2007 



Is it disability? 
Gilmour & Park, Suppl Health Reports, Stats Can 2005 

Å 2003 Canadian Community Health Survey of 28617 adults > 65 (17205 
women) 

Age Basic ADL Instrumental ADL 

Men Women Men Women 

65-74 4% 4% 9% 18% 

75-84 8% 9% 21% 36% 

85+ 20% 23% 46% 65% 



Rockwood et al CMAJ 2005  

Not all frail seniors are 
disabled ... 
Bergman et al 2007 



 

ÅHealth and Retirement Study 

ï11093 Americans 65 years and over 

ïCommunity and nursing homes 

 

ÅAssess association between disability and 

ïChronic diseases (active or severe) 

ïGeriatric άŎƻƴŘƛǘƛƻƴǎέ 

²Ƙŀǘ ŀōƻǳǘ άƎŜǊƛŀǘǊƛŎ ǎȅƴŘǊƻƳŜǎέΚ 
Ann Intern Med 2007;147:156-64 



HRS 
Geriatric conditions and age 

Number of 

geriatric 

conditions 

65-74 75-84 85+ 

1 or more 40% 56% 76% 

2+ 12% 23% 44% 

3+ 4% 10% 32% 



Geriatric 

Condition 

Prevalence 

Hearing 

impaired 

25.7% 

Dizzy 13.4% 

Incontinence 12.7% 

Injurious 

fall 

9.6% 

Vision 

impaired 

8% 

Cognitive 

impairment 

7.3% 

Low BMI 2.9% 

Chronic 

Disease 

Prevalence 

Musculo-

skeletal 

29.7% 

Diabetes 13.2% 

Heart disease 9.2% 

Psychiatric 

disorder 

7.1% 

Lung disease 5.8% 

Stroke 5.4% 

Cancer 4.8% 



HRS: Disability 
Condition Risk ratio of 

disability 

Number of geriatric conditions 

1 

2 

3+ 

 

2.1 

3.6 

6.6 

Stroke 

Diabetes 

Heart disease 

Cancer 

3.0 

1.3 

1.2 

1.0 



Concurrence of ... 

Åcomorbidities 

Ådisabilities 

Ågeriatric syndromes 

Ågaps in social support 

 

Åinteracting with one another leading to a 
downward spiral ... 

ÅHow is this recognized ? 



ά9ȅŜōŀƭƭ ǘŜǎǘέ 

 
Å Can you tell frailty just by looking 

at it? 
 

Å9ȄǇŜǊǘǎ Ŏŀƴ Χ ǘƻ ŀ Ǉƻƛƴǘ 
 

Å Non-experts prone to bias 
 

ÅbŜŜŘ ǎƻƳŜǘƘƛƴƎ ōŜǘǘŜǊΧ 



FREID Frailty 
Phenotype 
Fried et al 2001 



Fried predicts outcomes? 



Frailty and deficit accumulation 
Rockwood & Mitnitski J Gerontol Med Sci 2007; Mitnitski et al BMC Geriatrics 2002 

ÅConcept: The more things wrong with you, the more 
frail you are 
 
ÅSecondary analysis from Canadian Study on Health and 

Aging 
ïRandom sampling of 10267 persons 65 years+ 
ï2914 underwent structured clinical assessment at baseline 
ï1338 survivors assessed 5 years later 
ï64% women, age 82.0 (SD 7.4) 

 

ÅDeveloped Frailty Index of 70 deficits associated with 
cognitive and functional decline 



65% is bad, 
regardless of 
how you get 
there 



Data from the Canadian National 
Population Health Study 
Song et al J Am Geriatr Soc 2010 

 
 
What do you see? 
 
ÅDose response relationship 
ÅPredicts mortality 



Rockwood et al CMAJ 2005  

CSHA Clinical Frailty Scale 

Correlates well with Frailty 
Index 
 
 
Predicts frailty outcomes 
 
 
YŜȅ ƛƴŘƛŎŀǘƻǊΥ άǎƭƻǿŜŘ ǳǇέ 
 



Rockwood et al CMAJ 2005  

Institutionalization risk 
 



PERFORMANCE MEASURES 

Can we assess frailty more quickly? 



ÅGait velocity 

 

 

ÅGrip strength 

Studenski et al JAMA 2011 



Grip Strength 
Ling et al CMAJ 2010 



FEATURES OF FRAILTY: 
GERIATRIC SYNDROMES 



Geriatric syndromes share risk factors 
Tinetti et al, JAMA 1995 

ÅProspective cohort study of 927 community-dwelling seniors, 
aged 72 or higher, with Baseline and 1 year follow-up 



Frailty is important 

ÅMultiple ways to recognize 
ïVarious length to complete 
ïEach has its own strengths and drawbacks 
ïEach predicts outcomes in a graded, dose-

response relationship 
ÅOver the medium to long-term 

 

ÅPersons with frailty are at risk of multiple geriatric 
syndromes 
ïInter-related via shared risk factors 
ïTherefore, opportunity to intervene at multiple 

levels at once 


